1,25-Dihydroxyvitamin D3-mediated alterations in microtubule proteins isolated from chick intestinal epithelium: analyses by isoelectric focusing.
Recent work has indicated that vectorial Ca2+ transport across the intestinal epithelium occurs in vesicles and may involve the participation of microtubules [Nemere et al., 1986]. Since 1,25 dihydroxyvitamin D3 (1,25(OH)2D3) stimulates this Ca2+ transport process, microtubule (MT) isotypes were studied as a potential regulatory point. The effect of 1,25(OH)2D3 status on tubulin isotypes was analyzed by isoelectric focusing (IEF) gels of taxol stabilized MTs prepared from intestinal epithelium of vitamin D-deficient chicks dosed with vehicle (-D) or 1.3 nmoles of 1,25(OH)2D3 (+D) 2.5, 5, 10, 15, or 43 h prior to sacrifice. Four bands, one of which was identified as alpha-tubulin on the basis of Western analysis, increased in Coomassie Blue staining intensity 5-15 h after 1,25(OH)2D3, corresponding to the time course of augmented vesicular Ca2+ transport. Dose-response studies revealed similar changes in tubulin isotype profiles in IEF gels, again corresponding to doses known to elicit enhanced Ca2+ absorption (52-6,500 pmoles of hormone). The role of Ca2+ transport was also examined. Isoelectrically focused intestinal epithelial tubulin from -D chicks allowed to transport Ca2+ for 30 min revealed increased staining of bands relative to nonabsorbing -D controls. By comparison, Ca2+ transport in +D chicks resulted in fainter bands relative to nonabsorbing, +D controls. MTs prepared from fasted or fed chicks revealed similar changes upon IEF, but of much smaller magnitude. Enhanced phosphorylation did not account for the appearance of the more acidic bands, although 1,25(OH)2D3 treatment resulted in decreased 32P content of a presumptive non-tubulin component, relative to preparations from -D controls. Glucocorticoids, which are known to suppress 1,25(OH)2D3-stimulated Ca2+ transport, led to severely diminished levels of total tubulin, as judged by SDS-PAGE, rather than altered tubulin isotypes. Thus, MTs of intestine are subject to regulation by hormonal status, as well as by the amount of Ca2+ available for transepithelial transport.